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leucophrys) and Ochraceous Wrens
(Troglodytes ochraceus)
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____________________________________________________
Abstract
The study of competition is important because the presence of one of the competing species reduces the
fitness of the other; therefore, one of the species eventually will go extinct. This leads to the idea that all
species must occupy different niches in order to coexist. Theories on niche partitioning in tropical forests
have become important in order to explain their immense species richness and biodiversity. Two very
similar species in the Monteverde area are the Gray-breasted Wood-Wren (Henicorhina leucophrys) and
the Ochraceous Wren (Troglodytes ochraceus). These sympatric species are both foliage gleaners and are
often found together in insectivorous mixed species foraging flocks, making them potential competitors.
The purpose of this study was to determine if Gray-breasted Wood-Wrens and Ochraceous Wrens were
partitioning their habitat in order to preclude competition. Preliminary data suggested that Ochraceous
Wrens would be found higher vertically than Gray-breasted Wood-Wrens. Observations of these wrens
were made visually and by call in the Monteverde Cloud Forest Reserve. Vertical height was divided into
three zones: understory, middle, and canopy. Zone and altitude were recorded for each wren sighting. A
significant difference was discovered in vertical height between the two species of wren but no altitudinal
preference was found. Gray-breasted Wood-Wrens preferred to live in the understory while Ochraceous
Wrens preferred the canopy. Therefore, these two species are able to coexist in the same environment by
vertical habitat partitioning.

Resumen
El mejor competidor entre dos especies causa que el otro desaparezca. Las teorías sobre la división de los
nichos en bosques tropicales son importantes para explicar la riqueza de especies y biodiversidad. Dos
especies que son muy similares en el área de Monteverde son el Soterrey de Selva Pechigris y el Soterrey
Ocroso. Estas especies son simpáticas y las dos son insectívoros, y están juntos en bandadas mixtas de
insectívoros entonces ellos son potenciales competidores. El propósito de este estudio fue determinar si
Soterreces de Selva Pechigris y Sotereces Ocroso tenían división en sus hábitats para evitar la
competencia. Información preliminar sugiere que los Soterreces Ocroso permanezcan más alto
verticalmente que los Soterreces de Selva Pechigris. Las observaciones se hicieron por avistamientos y
cantos en la Reserva Bosque Nuboso Monteverde. Se estratifico verticalmente en tres zonas: sotobosque,
mitad, y dosel. Se anotó la zona y la elevación para cada avistamiento. Una diferencia significativa se
encontró en la distribución vertical pero no por elevación. El Soterrey de Selva Pechigris prefiere el
sotobosque y el Soterrey Ocroso prefiere el dosel, por lo que lo utilizan los nichos diferentes.

Introduction
The study of interspecific competition is important because competition results in a
reduction in fecundity, survivorship, or growth as a result of resource exploitation or
interference by individuals of another species (Begon 1991). Therefore, if two species
are competing for exactly the same resource one of the species will eventually go extinct
(Volterra 1926). In order for two similar species to coexist they must be occupying
different niches, i.e. using different resources needed to survive and reproduce
(Hutchinson 1991). In tropical forests, theories on niche partitioning are important
because they can be used to explain the immense species richness and biodiversity
(Terborgh 1992). For greater numbers of species to coexist in the tropics, the species
must either occupy smaller niches or the forest must be able to accommodate more types
of niches (Terborgh 1992).
Tropical forests tend to have a more complex gradient of vertical conditions than
temperate forests (Terborgh 1980). Tropical forests also harbor greater structural
diversity, such as more lianas and epiphytes, which could create more possibilities for
niche partitioning between species of birds (Terborgh 1992). Several studies have shown
that birds partition resources by habitat. Pearson (1971) found a direct correlation
between relative vertical foliage density and utilization for foraging. In mixed species
flocks it has been found that foraging height differences are enough to preclude
competition of species within the same flock (Powell 1985). MacArthur (1958) showed
that five species of warbler were able to coexist by utilizing slightly different habitats.
This demonstrated that avian niches are defined by the structure of the habitat.
Five species of wrens, all from the family Troglodytidae are found in the
Monteverde area (Fogden 1993). The House Wren and Plain Wren are common and the
Rufous-and-white Wren is fairly common in areas below the Monteverde Cloud Forest
Reserve (Fogden 1993). These species are able to coexist in the same area by partitioning
their habitats. House Wrens forage in weedy fields and buildings, Plain Wrens inhabit
low dense second growth and overgrown pastures, and Rufous-and-white Wrens are
found in open scrubby woodland (Stiles and Skutch 1989).The remaining two species, the
Gray breasted Wood Wren (Henicorhina leucophrys) and the Ochraceous Wren
(Troglodytes ochraceus) are very similar. Both are common in the understory in the
Monteverde Cloud Forest Reserve (Fogden 1993), participate in the same insectivorous
mixed species foraging flocks, and have overlapping altitudinal ranges (Stiles and Skutch
1989). These sympatric wrens are also territorial and forage by insect gleaning (Stiles and
Skutch 1989).The similarity of their habits suggests that they are competing for the same
resources; however, in order to coexist, these wrens must have partitioned their niches.
The purpose of this study was to determine how these two similar species of wrens
are able to coexist. Ecologically similar organisms usually live in the same habitat and eat
a different variety of food or live different habitats and forage on everything (MacArthur
and MacArthur 1961). Since these wrens are both foliage gleaners, I hypothesized that
they would be partitioning their niches through division of their habitat. Reports from

guides in the Monteverde Cloud Forest Reserve suggested that these birds may be
stratified vertically. Stiles and Skutch (1989) indicated that, although their altitudinal
ranges overlap; there may be differences in the edges of their altitudinal ranges or in their
altitudinal abundances. This study examined both vertical stratification and altitudinal
abundance to determine if these were using habitat partitioning order to coexist.

Methods
Data were collected between November 4 and November 16, 1999, in the Monteverde
Cloud Forest Reserve and the forest adjacent to the Estación Biológica, Monteverde,
Puntarenas Province, Costa Rica. Wrens were observed between 1515 m to 1810 m on
the pacific slope and down to 1390 m on the Atlantic slope. Vocalization by the birds
were more common in the mornings, therefore data were collected between the hours of
0600 and 1000.
Ochraceous Wrens were only visually identified once; therefore their
identification was based on calls. The calls used to identify the Ochraceous Wrens were a
rolling, thin, high-pitched peeew or preeer and a song consisting of a varied medley of
high, thin, slurred whistles and liquid trills in a subdued tone (Stiles and Skutch 1989).
Ochraceous Wrens have a tawny-brown postocular stripe and tawny-brown upperparts,
an Ochraceous forehead and forecrown, and their wings and short tail are barred with
black (Stiles and Skutch 1989). These birds are in pairs or family groups year-round and
often accompany mixed species flocks. They creep up and down vertical trunks and along
large branches seeking insects and spiders amid moss, matted roots, and clustered stems
of epiphytes (Stiles and Skutch). These wrens are fairly common residents of mountains
in Costa Rica on both slopes and their range extends down to 900 m on the Atlantic slope
and 1200 m on the Pacific slope (Stiles and Skutch 1989).
Gray-breasted Wood-Wrens were identified visually and by call. The adult wrens
have dark chestnut-brown upper parts, are barred with black on wings and tail, have dull
black sides of the head and neck which are streaked with white, and a slate-gray breast
(Stiles and Skutch). Calls used for identification were harsh rasping churrs, dry staccato
notes and sputters, and a song of tumbling, flowing, often highly melodious medleys of
clear rich whistles and warbles seeming to lack a set pattern (Stiles and Skutch 1989).
These birds are found in pairs or family groups and are constantly searching for small
invertebrates in low herbage and ground litter or in piles of fallen epiphytes or other
debris on the ground or caught in low vegetation (Stiles and Skutch 1989). They are
found throughout Costa Rica and are common on the Caribbean slope down to 800 m and
on the Pacific slope down to 1100 m (Stiles and Skutch 1989).
Playback was initially used to solicit birds; however, only Gray-breasted WoodWrens responded to the tape. Both species responded to the singing of conspecifics but
neither appeared to respond to the singing of the other species of wren.
Because of the difficulty in estimating the height of Ochraceous Wrens based only
on call, vertical stratification was divided into understory, middle, and canopy (figure 1).
The understory was defined as the area from the ground to the lower edge of low level

canopies. The middle section included all mid-level canopies and the canopy section
included all upper level canopies and the area lacking dense vegetation immediately
below them. Vertical zone and altitude were recorded for each bird encountered. Results
for bird stratification were analyzed using a X2 test for independence. Altitudinal data
were analyzed by an unpaired t-test.

Results
A total of 193 Gray-breasted Wood-Wrens favoring the understory and Ochraceous
Wrens favoring the canopy (figure 2) (x2 = 644.97, df 2, cv = 5.99). Neither species was
commonly found in the middle zone. I observed Gray-breasted Wood-Wrens everywhere
from the ground to low level canopies; however, most of the time they appeared to be in
the underbrush. I could not observe the exact vertical level of the Ochraceous Wrens;
however their calls always appeared to be coming from areas above that of the Graybreasted Wood-Wrens. Data for altitudinal abundances showed no significant difference
between the mean altitudes for these species (figure 3) (unpaired t-test, mean for Graybreasted Wood-Wrens = 1565.1 ± 57.8 m, mean for Ochraceous Wrens = 1564.4 ±
42.5m, t = .087, p = .9307).

Discussion
I found that Gray-breasted Wood-Wrens and Ochraceous Wrens were partitioning their
habitat by vertical stratification. Their vertical ranges appeared to be non-overlapping
which would be enough differentiation of habitat to preclude competition allowing for
their coexistence. Terborgh (1980) found that foliage gleaners are concentrated in the
understory and the canopy, possibly because of increased substrate (leaves, bushes,
branches, epiphytes, etc) in these areas for gleaners. These results support my findings
that the Gray-breasted Wood-Wren and the Ochraceous Wren preferred the understory
and canopy. It also suggests that the structural complexity and vertical stratification of
tropical forests are what allow these two species of wren to coexist.
Many species, such as Collared Redstarts and Slate-throated Redstarts, partition
their niches by altitude (Mahan 1998). Altitudinal data for abundances showed that the
means for both species of wrens were at almost exactly the same. Therefore, they were
not dividing their habitat by favoring higher or lower elevations. The graph of altitudinal
abundances (figure 3) shows an increase of in frequency for both species in between 1500
m and 1600 m on the Pacific slope; however, this is due to greater sampling in this area.
Stiles and Skutch (1989) indicated that the lower edge of the altitudinal range for
Ochraceous Wrens was 1200 m and the lower edge of the altitudinal range for Graybreasted Wood-Wrens was 1100 m on the Pacific slope; however, it was not possible to
sample the edges of their ranges in the Monteverde area because the only habitat
available for them is in the Monteverde Cloud Forest Reserve which only extends to
approximately 1500 m on the Pacific slope.

There are other factors that could contribute to niche partitioning between these
species. These wrens are slightly different sizes. Ochraceous Wrens weigh nine grams
while Gray-breasted Wood-Wrens weigh eighteen grams (Stiles and Skutch 1989).
According to Hutchinson’s law of limiting similarity, species must be approximately 1.25
times greater in their linear measurements to coexist on the same resources (Terborgh
1992). Gray-breasted Wood-Wrens are 11 cm long and Ochraceous Wrens are 9.5 cm
long, so the Gray-breasted Wood-Wrens are only 1.15 times as long as the Ochraceous
Wrens. Therefore, it is not possible to tell, based on weight and linear measurements, if
there is enough difference in size between these two species to allow coexistence. Stiles
and Skutch (1989) say that Gray-breasted Wood-Wrens eat small invertebrates and
Ochraceous Wrens consume insects and spiders. While this implies that they both
consume arthropods it is not clear from this information if they are searching for the
exact same type of food. For further study, it would be interesting to find out exactly
what these two species of wrens consume.
Gray-breasted Wood-Wrens were found in a much higher abundance than the
Ochraceous Wrens; however, this could be a result of sampling error. Gray-breasted
Wood-Wrens are understory birds with a very loud call. Because Ochraceous Wrens were
in the canopy they were farther away from the observer and so harder to find. Their call
also seemed to be quieter and it appeared that they did not sing as often as the Graybreasted Wood-Wrens. I often heard Gray-breasted Wood-Wrens sing to defend their
territory. It may be possible that the Gray-breasted Wood-Wrens have smaller territories
than the Ochraceous Wrens which would mean that the Gray-breasted Wood-Wrens
would need to sing more often to defend their territory. It would also create a higher
abundance of Gray-breasted Wood-Wrens because more pairs could be packed into a
smaller area. A future study could seek to determine the size of these bird’s territories to
find out if this might have an effect on abundance.
Pearson (1971) found that birds that participate in insectivorous mixed species
flocks tend to have higher foraging heights when they are in the flocks than when not.
Data for my study was taken on wrens both in and out of mixed species flocks. While I
did not notice that the Gray-breasted Wood-Wrens were higher when in mixed species
flocks, a future study with more refined vertical scales may be able to find a difference.
The main leaders of the insectivorous mixed species flocks on the Pacific slope of
the Monteverde Cloud Forest Reserve are Three-striped Warblers and Common BushTanagers (Young and McDonald 1999). These nuclear species tend to hold the
cohesiveness of the flock together. Three-striped Warblers are gleaners and saliers and
Common Bush-Tanagers are gleaners when in mixed species flocks (Stiles and Skutch
1989, Young and McDonald 1999). Three-striped Warblers are classified as understory
birds and Common Bush-Tanagers are lower understory to middle of canopy (Stiles and
Skutch 1989). From my observation it seemed possible that these two species may be
slightly higher vertically than the Gray-breasted Wood-Wrens. Because the vertical
ranges of Gray-breasted Wood-Wrens and Ochraceous Wrens seem to be nonoverlapping these warblers and tanagers could be occupying niches in between the wrens.

For future study it would be interesting to compare vertical niche partitioning across the
entire guild of foliage gleaners in order to determine how all of these species coexist.
Niche partitioning has helped to explain the immense species richness and
biodiversity in the tropics. This study provides supporting evidence for niche partitioning
theories by demonstrating that two very similar species of wrens are not in complete
competition but are dividing their resources by vertical stratification. At a time when the
structural complexity and habitats of tropical forests are being destroyed at increasingly
faster rates it is becoming more important to understand the coexistence of species in
order to preserve our remaining biodiversity.
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